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KEYWORDS Summary  Brucellosis  is  a  zoonosis  caused  by  Brucella  species  and  usually  involves  the  lym-
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phoreticular  system.  Cardiovascular  involvement  is  rare  but  fatal.  Endocarditis  is  the  most
common cardiovascular  manifestation  of  brucellosis.  Herein  we  report  a  case  of  brucellosis
with a  presentation  of  acquired  QT  prolongation  and  ventricular  tachycardia  without  a  clear
clinical picture  of  endocarditis  and  myocarditis.
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Introduction
Brucellosis  is  a  zoonosis  caused  by  Brucella  species  which
are  transmitted  to  humans  via  ingestion  of  raw  meat,
milk  products,  or  direct  contact  with  infected  animals.
It  is  common  in  the  Middle  East,  Mediterranean  region,
Asia,  Africa,  and  South  America.  Presentation  can  be  acute
and  subacute-chronic  (undulant  fever).  It  usually  involves
the  lymphoreticular  system.  Cardiovascular  and  neurologic
involvements  are  rare  but  fatal.  Endocarditis  is  the  cardio-
vascular  manifestation  of  brucellosis.  It  usually  involves  the
aortic  valve  [1].  Here  we  report  a  case  of  brucellosis  with
a  presentation  of  acquired  QT  prolongation  and  ventricular
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achycardia  without  apparent  vegetation  on  both  transtho-
acic  (TTE)  and  transesophageal  (TEE)  echocardiography.
ase report
 69-year-old,  diabetic  and  hypertensive  woman  without  any
nown  history  of  cardiac  disease  was  admitted  to  the  emer-
ency  department  with  complaints  of  malaise  and  dizziness.
t  was  learned  that  she  had  two  syncope  episodes  5  days
reviously.  Blood  pressure  was  125/70  mmHg  and  pulse  was
0  beats/min,  auscultation  of  respiratory  system  was  nor-
al,  cardiac  auscultation  revealed  extrasystolic  beats  and
ow  grade  systolic  murmur  at  left  sternal  border,  abdomi-
al  examination  revealed  no  hepatomegaly  but  there  was
ild  splenomegaly.  A  standard  12-lead  electrocardiography
as  in  sinus  rythm  with  a  rate  of  67  beats/min  but  the  QTc
nterval  was  calculated  as  640  ms  and  there  were  couplet
Published by Elsevier Ltd. All rights reserved.
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(igure  1  Electrocardiography  of  the  patient  on  admission.  Co
oles.
nd  triplet  ventricular  extrasystoles  (Fig.  1).  Chest  X-ray
as  normal.  Complete  blood  count  was  normal.  There  was
ild  hyponatremia  and  hepatic  enzymes  were  increased
n  blood  biochemistry.  Cardiac  enzymes  were  normal
Table  1).
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Table  1  Laboratory  parameters  on  admission  and  follow  up.
Complete  blood  count
Hemoglobin  (g/dL)  (12.0—16.0)  
Hematocrit  (%)  (35.0—52.0)  
White blood  cell  (103/mm3)  (4.8—10.8)  
Thrombocyte  (103/mm3)  (150.0—450.0)  
Blood  biochemistry
Creatinine  (mg/dL)  (0.5—1.10)  
ALT (U/L)  (0.0—31.0)  
AST (U/L)  (0.0—32.00)  
Na (mEquiv./L)  (133.0—145.0)  
K (mEquiv./L)  (3.3—5.1)  
Ca  (mg/dL)  (8.6—10.2)  
Magnesium  (mEquiv./L)  (1.7-2.5)  
Mass CK-MB  (ng/dL)  (0.0—2.88)  
Troponin-T  (ng/dL)  (0.01—0.10)  
ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK-MB
a The potassium level after intravenous replacement.ed  QT  interval  was  640  ms  and  there  were  ventricular  extrasys-
The  patient  was  hospitalized  because  of  abnormal  elec-
rocardiographic  ﬁndings  and  for  the  purpose  of  identifying
he  etiology  of  syncope  episodes.  In  follow  up,  the  patient
ad  a nonsustained  ventricular  tachycardia  episode  (Fig.  2).
hereafter  the  patient  had  a sustained  ventricular  tachy-
Admission  Follow  up
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Figure  2  Non-sustained  ventricular  tachycardia  episode  which  was  recorded  on  monitor  electrocardiography.
Figure  3  Coronary  angiography  of  patient.  Coronary  anatomy  was  normal.Figure  4  (A  and  B)  Transthoracic  echocardiographic  images  of  th
posterior wall  thickness  was  1.2  cm.  (C  and  D)  Transesophageal  ec
vegetations  on  mitral  (C)  and  aortic  (D)  valves.e  patient.  Interventricular  septum  thickness  was  1.3  cm  and
hocardiographic  images  of  the  patient.  There  were  no  visible
e124  A.  Yanikoglu  et  al.
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migure  5  Electrocardiography  on  follow  up.  Corrected  QT  int
ardia  episode  which  compromised  the  hemodynamic  status
nd  urgent  electrocardioversion  was  performed.  Electrolyte
evels  were  checked  in  order  to  detect  an  electrolyte  imbal-
nce.  Magnesium  level  was  normal  but  there  was  mild
ypokalemia  (Table  1).  Potassium  deﬁcit  was  replaced  and
miodarone  was  given  to  the  patient  intravenously.  Although
e  corrected  the  mild  electrolyte  imbalance,  prolonged  QT
nterval  and  nonsustained  ventricular  tachycardia  episodes
emained  (Table  1).  In  order  to  control  ventricular  tachycar-
ia  episodes,  a  transient  transvenous  pacemaker  adjusted
ith  a  rate  of  110—120  beats/min  was  implanted  to  the
atient.
TTE  of  the  patient  revealed  normal  ejection  fraction  and
ormal  leaﬂet  morphology  but  there  were  left  ventricu-
ar  hypertrophy  (interventricular  septum  thickness  1.3  cm
nd  posterior  wall  thickness  1.2  cm).  In  order  to  exclude
schemic  etiology,  coronary  angiography  performed  and
oronary  arteries  were  found  to  be  normal  (Fig.  3).
Because  the  patient  had  increased  hepatic  enzymes,  hep-
titis  virus  was  checked  for  and  found  to  be  normal.  On  the
econd  day  of  hospitalization,  blood  and  urine  culture  sam-
les  were  collected  because  the  patient  had  fever.  After  6
ays  of  hospitalization,  Brucella  species  were  isolated  from
ll  the  blood  cultures.  An  antibiotic  regimen  of  doxycycline,
ifamiycin,  and  gentamicin  was  started.  To  exclude  infective
ndocarditis  TEE  was  performed;  no  vegetation  was  seen  on
he  leaﬂets  (Fig.  4).  C3,  C4,  and  rheumatoid  factor  levels
ere  also  normal.  Fundoscopic  exam  of  the  patient  was  also
ormal.  As  the  time  went  on  with  the  triple  antibiotic  regi-
en,  on  electrocardiography  QTc  interval  became  shortened
w
i
m was  shortened  and  ventricular  extrasystoles  were  lost.
nd  frequency  of  ventricular  extrasystoles  was  diminished
nd  the  transient  transvenous  pacemaker  was  withdrawn
rom  the  patient  (Fig.  5).
The  patient  had  no  ventricular  extrasystoles  and  ventric-
lar  tachycardia  at  follow  up.  Liver  enzymes  were  decreased
nd  QTc  interval  shortened.  She  was  discharged  with  oral
ntibiotic  treatment.
iscussion
n  this  case  we  suppose  that  the  reason  of  QT  prolonga-
ion  and  torsades  de  pointes  can  be  explained  by  Brucella
nfection  for  the  following  reasons:  ﬁrst,  QTc  interval  was
rolonged  without  any  apparent  reason;  electrolyte  levels
ere  normal  and  also  there  were  no  drugs  given  to  the
atient  that  could  prolong  QT  interval.  Second,  with  appro-
riate  antibiotic  treatment  the  patient  had  no  ventricular
achycardia  episodes  and  QT  interval  shortened.
In  the  literature  Devriendt  et  al.  reported  a  case  with
egionellosis  complicated  with  torsades  de  pointes  as  a  result
f  myocarditis  [2].  Our  patient  had  no  clinical  presentation
ith  heart  failure  and  systolic  functions  of  left  ventricle
ere  normal.  The  patient’s  cardiac  markers  were  also  nor-
al.  We  did  not  diagnose  myocarditis  in  this  patient.
We  know  that  in  normal  patients,  QT  interval  shortens
ith  fever  [3].  In  patients  with  type-2  long  QT  syndrome,  QT
nterval  can  be  prolonged  and  malignant  ventricular  aryth-
ias  can  be  seen  [4].  Our  patient  had  ventricular  arrhythmia
 asso
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episodes  when  she  was  afebrile,  and  with  the  antibiotic  ther-
apy  the  QT  interval  shortened.
The  congenital  long  QT  syndrome  is  caused  by  mutations
of  the  genes  for  cardiac  potassium,  sodium,  or  calcium  ion
channels.  There  are  at  least  10  genes  that  have  been  iden-
tiﬁed.  The  deﬁnite  diagnosis  mainly  relies  on  the  molecular
analysis  of  these  defects.  Genetic  testing  for  known  muta-
tions  can  be  done  only  in  specialized  centers.  However,
only  approximately  50%  of  patients  with  this  syndrome  have
known  mutations.  There  are  also  unknown  mutations  of  this
syndrome.  Therefore,  genetic  testing  has  high  speciﬁcity  but
a  low  sensitivity  [5,6].
In  1993,  Schwartz  et  al.  suggested  diagnostic  criteria  that
still  serve  as  the  best  criteria  for  clinicians  [7].  Accord-
ing  to  criteria  suggested  by  Schwartz  et  al.,  our  patient
has  a  total  of  6  points  on  admission  (QTc  on  admission  was
greater  than  480  ms:  3  points;  torsades  de  pointes  episode:
2  points;  syncope  without  stress:  1  point)  which  corresponds
to  high  probability  to  have  long  QT  syndrome.  However,  after
responding  well  to  antibiotic  therapy,  the  QTc  interval  short-
ened  (449  ms)  and  according  to  these  criteria  our  patient  had
a  score  of  3  points  (normal  QT  interval:  0  points;  torsades
de  pointes:  2  points;  syncope  without  stress:  1  point)  which
corresponds  to  intermediate  risk  to  have  long  QT  syndrome.
Because  of  this  intermediate  risk,  and  difﬁculties  to  access
for  these  tests  we  did  not  see  it  necessary  to  do  genetic
testing  in  this  patient.
Endocarditis  is  the  most  common  cardiac  presentation
of  brucellosis.  Pericarditis  can  develop  in  association  with
endocarditis  and  as  a  primary  infection  of  pericardium  [8].
QT  interval  prolongation  and  torsades  de  pointes  develop-
ment  has  been  reported  only  in  one  case  with  infective
endocarditis  [9].  In  the  pediatric  age  group,  Brucella  endo-
carditis  can  mimic  acute  rheumatic  fever  with  carditis.
Prolongation  of  the  PR  interval  on  electrocardiography  can
be  seen  in  those  patients  [10]. This  case  has  a  surprising  pre-
sentation  with  QTc  prolongation  and  ventricular  tachycardia
episodes  without  apparent  vegetation  on  both  TTE  and  TEE.
[ciated  with  brucellosis  e125
lso  in  our  patient,  with  the  appropriate  antibiotic  therapy
he  QTc  interval  shortened  as  in  the  previous  case  report  in
he  literature  [9].
We  suggest  that  brucellosis  may  lead  to  QT  inter-
al  prolongation  and  malignant  ventricular  arrhythmias
ithout  a  clear  clinical  presentation  of  endocarditis  and
yocarditis,  through  unknown  mechanisms.  Involvement  of
he  conduction  system  merely  may  have  a role  in  that
ituation.
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